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IN THE MATTER OF THE APPLICATION OF
SOUTHERN SUNRISE WATER COMPANY FOR A
CERTIFICATE OF CONVENIENCE AND
NECESSITY TO PROVIDE WATER UTILITY
SERVICE IN COCHISE COUNTY, ARIZONA.

IN THE MATTER OF THE JOINT APPLICATION
OF NORTHERN SUNRISE WATER COMPANY
AND SOUTHERN SUNRISE WATER COMPANY
POR THE APPROVAL OF SALE AND TRANSFER
OF WATER UTILITY ASSETS, AND
CANCELLATION OF CERTIFICATES OF
CONVENIENCE AND NECESSITY, FOR
MIRACLE VALLEY WATER COMPANY,
COCHISE WATER COMPANY, HORSESHOE
RANCH WATER COMPANY, CRYSTAL WATER
COMPANY, MUSTANG WATER COMPANY,
CORONADO ESI ATES WATER COMPANY, AND
SIERRA SUNSET WATER COMPANY, LOCATED
IN COCHISE COUNTY, ARIZONA.
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Northern Sunrise Water Company ("Nor"thern Sunrise") and Southern Sunrise Water

Company ("Southern Sunrise") hereby submit this Notice of Filing in accordance with Decision

No. 68826 (June 29, 2006). The decision required the companies to "file with Staff and docket

control any proposed update to Exhibit B [ASAP] after they determine such modification is

FENNEMQRE CRAIG, P .C.

PHOENIX

1
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1 re a s ona ble ." De cis ion No. 68826 a t Finding of Fa ct No. 95. Exhib it B cons titu te d  a  lis t o f

2

3

proposed plant improvements  in the  former McLa in sys tems.

Westland Resources , Inc. ("Westland") was  re ta ined to conduct an extensive  eva lua tion of

the  infra s tructure  ne e ds  for the  forme r McLa in Wa te r S ys te ms  a nd a tta che d he re to a re  the4

5 Infra s tructure  Eva lua tions  for Northe rn S unris e  (Exhibit 1) a nd S outhe rn S unris e  (Exhibit 2)

In  c o n n e c tio n  with its6 pre pa re d  by We s tla nd . e va lua tion , We s tla nd  compa re d  its

7

8

9

1 0

11

1 2

1 3 an

1 4

15

1 6

re comme nda tions  with the  pla nt improve me nt pla n s e t forth in Exhibit B to De cis ion No. 68826

a nd ha s  re comme nde d ce rta in modifica tions  to the  pla n s e t forth in Exhibit B. A compa rison of

We s tla nd's  re comme nda tions  with thos e  in Exhibit B is  conta ine d in the  s umma ry pa ge  a t the

beginning of each of the  a tta ched reports . See  Exhibit l a t Table  A, Exhibit 2 a t Table  A.

improvements  a re  reasonable  and prudent and tha t the  modifica tions  to Exhibit B a re  beneficia l to

the  compa nie s  a nd the ir cus tome rs . P urs ua nt to De cis ion No. 68826, s hould S ta ff ha ve

obje ction to  a ny propos e d modifica tions  to  Exhibit B, S ta ff is  to  tile  its  obje ction within  10

business days.

DATED this Z 3 "'8ay of July, 2007.

1 7 FENNEMORE CRAIG, P .C.

1 8

1 9
By:

20

2 1

22

23

J a y 1 S ire
Pattin Bla ck
Suite  2600
3003 North Centra l Avenue
P hoe nix, Arizona  85012
Attorneys  for Northe rn Sunrise  Wate r Company
and Southern Sunrise  Water Company

24
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1 ORIGINAL and 33 copies filed
this Z3" 1ay of July, 2007 to:

2

3

4

Docke t Control
Arizona  Corpora tion Commiss ion
1200 West Washington Street

Phoenix, Arizona  85007
5

6
Two copies hand delivered
this 'Z,3"(day of July, 2007 to:

7

8

9

Steve  Olea , Assis tant Director
Utilitie s  Divis ion
Arizona  Corpora tion Commiss ion
1200 W. Washington St.
P hoe nix, AZ 85007
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NCRTHERN SUNRISE WATER COMPANY
INFRASTRUCTURE EVALUATION

Northern Sunrise Water Company ah,

From: WestLand Resources, Inc. \V
842983

mow www
8i4§ll'¥%8

Date: July 20, 2007
*38

Project No. 1428.01 A 8000

INFRASTRUCTURE EVALUATION COST SUMMARY

This r epor t  i s  provided by WestLand Resources,  Inc.  (WestLand)  to r eview the exist ing water

infrastructure needs for  the Northern Sunrise Water  Company. This company is comprised of four

formerly separate water systems located north of Sierra Vista in Cochise County, Arizona. The former

systems were known as Sier ra Sunset ,  Coronado Estates,  Crystal ,  and Mustang.  The exist ing and

proposed service areas are located M Sections 12, 13, and 14 of Township 20 South, Range 19 East, and

Sections 18 and 19 of Township 20 South,  Range 20 East.  Por tions of the service areas have been

expanded into Land Grants (non-sectioned land) as shown in Figures 1 through 3.

. 4

The Arizona Corporation Commission (ACC) issued Decision Number 68826, docketed June 29, 2006,

which granted control  of these systems to the Nor thern  Sunr ise Water  Company (a wholly owned

subsidiary of Algonquin Water Services, LLC) to operate as one entity, pending asset sales. The decision

included recommendations for the capital improvements required to bring the systems to an adequate

level of service. The infrastructure proposed herein is based upon an engineering review of the existing

system and is recommended in lieu of those improvements proposed in Decision 68826.

The original system upgrades and associated cost as proposed by the ACC are provided in Appendix A.

These costs have been  r eviewed by WRI Const ruct ion  Company (a  whol ly owned subsidiary of

WestLand Resources, Inc) and updated and adjusted for design intent and to reflect current construction

costs and as shown in Appendix B.

WestLand has evaluated each system on a capacity basis to verify infrastructure needs. The report will

summar ize WestLand's recommendat ions and wil l  compare said recormnendat ions to the ACC's

recommendations for capital improvements. WestLand's proposed costs include for engineering and

contingencies. Each system was evaluated individually for source (well capacity), storage, and supply

(booster  pump) capacity to identify deficiencies and/or  surpluses within the individual systems and

evaluate possible interconnects between adj cent systems.

WestLand Resources, Inc. 1
Engineering and Environmental Consultants

Q:\Jobs\!400's\l4280l\northem sunrise water report 072007.doc
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ACC
Decision

Costs

..

) . \ . . .

.

.

.

WRI
Cost Opinions

for ACC
Design

Concepts
(Appendix B)

.
..

. . .

" x

r

~4
r¢

. WestLand
Proposed

Intlrastructuré'
Costs

.. .. ...
.u . : .

..

Sierra Sunset Stand-Alone $22,800 $106,605 $168,000'2

Coronado Stand-Alone 3148,800 $250,355 $308,100*3

Combined Sierra Sunset and Coronado Systems $442,750

Babocomari Phase I Stand-Alone Sys tem $606,050

Babocomari Phase I, Sierra Sunset, and
Coronado Combined Systems $675,050

Recommended Contribution by Existing
Customers to Babocomari $200,000

Crystal Stand-Alone System $153,800 $230,230 $122,500

Mustang Stand-Alone Sys tem $154,800 $230,805 $149,000

Combined Crystal and Mustang Systems $312,800

To ta l $480,200 $817,995 $512,800

Northern Sunrise Water Company Infrastructure Evaluation

The  a ppendices  provide  a  de ta iled a na lys is  of ea ch wa te r s ys tem  a s  s ta nd a lone  s ys tem s  a nd com bina tions

o f in te rc o n n e c te d  wa te r s ys te m s . Th e  e va lu a tio n  in d ic a te s  th a t  in te rc o n n e c tin g  wa te r s ys te m s  a n d

cons tructing com bine d wa te r s ys te m  infra s tructure  a t re giona l wa te r pla nts  is  typica lly m ore  cos t e ffe ctive

tha n cons tructing fa cilitie s  re quire d to  ope ra te  s ta nd-a lone  wa te r s ys te m s . Ta ble  l provide s  a  s um m a ry of

the  cos ts  opinions  provide  by the  ACC s ta ff,  the  We s tLa nd upda te d ACC de s ign inte nt cos ts ,  a nd the  cos t

to cons truct the  infra s tructure  propos ed by Wes tLa nd.

Table 1. Northern Sunrise Water Company Infrastructure Upgrades Summary of Costs

*1 The 10% for contingencies included in the cost estimates in the appendices are recommended but are not included in Table 1.
*z Westland's proposed cost is greater than the WRI Cost Opinions for ACC Design Concept primarily because of well improvements

and 1,000 It of water main replacement.
°3 Westland's proposed cost is greater than the WRI Cost Opinions for ACC Design Concept primarily because Westland recommends

the construction of a new well.

The  table  indica te s  tha t the  S ie rra  S unse t and Coronado sys tems may save  approxima te ly $33,000 by

combining infra s tructure  a t a  s ingle  wa te r pla nt. The  cos t s a vings  m a y be  furthe r incre a s e d by

cons tructing combine d fa cilitie s  a t a  re giona l wa te r pla nt within the  Ba bocoma ri De ve lopme nt. For

e s tima ting purpose s  it is  a nticipa te d tha t the  e xis ting cus tome r ba se  ma y contribute  a pproxima te ly

$200,000 to interconnect and oversize  the  Babocornari facilities to include  capacity for S ierra  Sunset and

Coronado.

We s tLa nd re com m e nds  a n inte rconne ct be twe e n the  Crys ta l a nd Mus ta ng s ys te m s  to  provide  re dunda ncy

e ve n  th o u g h  th e  e s tim a te d  c o n s tru c tio n  c o s ts  fo r th is  in te rc o n n e c tio n  m a ke  c o m b in in g  th e  two  wa te r

s ys tems  grea te r.

WestLand Resources, Inc. 2
Engineering and Environmental Consultants

Q;\lobs\l400's\1428.0 l\norLhem sunrise water' report 0720074100



Northern Sunrise Water Company Infrastructure Evaluation
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Engineering and Environmental Consultants
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APPENDIX A

ACC PROPOSED
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APPENDIX B

OPINIONS OF
PROBABLE

CONSTRUCTION
COSTS FOR

ACC PROPOSED
DESIGN CONCEPT

CAP ITAL
IMPROVEMENTS
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APPENDIX C

DEMAND
EVALUATION

CRITERIA



Ye a r J a n . Feb. Mar. April May J une J u ly Aug. Sept. Oct. No v. Dec. To ta ls

2005 3.33 2.91 3.72 5.03 4.75 7.05 6.63 4.33 4.96 4.94 4.78 3.65 56.09

2006 3.59 3.99 3.88 5.67 6.46 6.78 6.67 4.51 4.25 4.08 4.59 4.58 59.06

Avg. 3.46 3.45 3.80 5.35 5.60 6.91 6.65 4.42 4.61 4.51 4.69 4.12 57.57

System
Name

December
2006 Water
Pun page
(gallons)

January
2007 Water
Pun page
(gallons)

March
2007 Water

Stumpage
(gallons)

Estimated
Winter

Average Day
Demand
(gallons)

Estimated
Average

Day
Demand
(gallons)

Estimated
Average

Day Peak
Month

Demand
(gallons)

Sierra Sunset 545,700 566,500 518,200 17,531 24,544 36,815
Coronado 1,212,000 1,513,200 43,955 61,537 92,305

Crys ta l 305,070 298,770 416,400 10,970 15,358 23,038
Mustang 360,000 361,000 408,700 12,147 17,006 25,509

DEMAND EVALUATION CRITERIA

The  utility provided system specific wa te r production da ta  for winte r months  for use  in eva lua ting each

system. The  limited da ta  is  not sufficient to estimate  peak demands during the  wanner summer months.

The  adjacent Bella  Vista  South water system's 2005 and 2006 da ta  was used to approximate  the  pea ling

factors  for these  individua l wa te r systems. Table  1 provides  a  summary of the  Be lla  Vis ta  South wa te r

system pumped data.

Table 1. Bella Vista South Water Pun page 2005-2006 (million gallons)

The  average  demand for Be lla  Vista  South for 2005 and 2006 is  approximate ly 57.6 million ga llons pe r

ye a r a nd a n a ve ra ge  monthly de ma nd of 4.8 million ga llons  pe r month. The  pe a king fa ctor from the

lowest demand month (February) to the  ca lcula ted average  monthly demand is  approximate ly 1.4. The

pe a king fa ctor for the  ca lcula te d a ve ra ge  m onthly de m a nd to the  pe a k de m a nd m onth of J uly is

approximately 1.5. These  peaking factors have been applied to the  winter demands provided by the  utility

to e s tima te  the  Northe rn S unrise  sys tem's  ave rage  day demands  (ADD) and ave rage  day peak month

(ADPM) demands as described below.

System specific well production da ta  for December 2006, January 2007, and March 2007 were  provided

by the  utility and used to ca lcula te  an average  day demand by increasing the  average  day demand of the

provide d winte r months  by 1.4. This  incre a se  is  a pplie d to a ccount for lowe r wa te r use  during winte r

months which is  typica l for this a rea . The  average  day demands have  been multiplied by 1.5 to ca lcula te

an ADPM demand. The Table  2 provides a  summary of the  well production data  and estimated ADD.

Table 2. Demand Calculations Using Historic Well Use Data

WestLand Resources, Inc. 1
Engineering and Environmental Consultants
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System
Name

Meter
Connections Popula tion

Sierra Sunset 28 110

Coronado 219 591

Crys ta l 67 175

Mus ta ng 72 189

Tota ls 386 1,065

Northern Sunrise Water Company Demand Evaluation Criteria

P opula tion da ta  a nd m e te r conne ctions  we re  a ls o provide d by the  wa te r com pa ny for the  e xis ting s ys te m s

a nd a re  s um m a rized in Ta ble  3.

Table 3. Meter Connections and Population

I
I
I
I

Arizona  Department of Environmenta l Qua lity (ADEQ) rules  for public wa te r system capacity a re  based

on Arizona  Adminis tra tive  Code , Title  18, Chapte r 5, Article  5, Minimum Design Crite ria , (AAC R18-5-

502-509), and state  that minimum storage requirements shall be equal to average daily demand during the

pe a k m onth of the  ye a r. The  minimum s tora ge  ca pa city for a  multiple -we ll s ys te m tha t s e rve s  a

re s identia l popula tion or a  school may be  reduced by the  amount of the  tota l da ily production capacity

minus the  production from the  la rgest producing well.

F u tu re  fa c ilit ie s  will b e  d e s ig n e d  to  c o n ve y we ll wa te r to  fo rb a d  s to ra g e  ta n ks . P u m p in g  we lls  in to

a de qua te ly s ize d fore ba y s tora ge  ta nks  a llows  for longe r we ll pum p run tim e s . This  re duce s  pum p cycling

which  is  be tte r m e cha n ica lly fo r the  we ll pum p a nd  m oto r a s s e m bly.  Wa te r is  the n  pum pe d  ou t o f the

re s e rvo irs  to  the  p re s s urize d  d is tribu tion  s ys te m s  us ing  boos te r s ta tions  e qu ippe d  with  m ultip le  pum ps

s ized to a ccom m oda te  va rious  flow ra te s  due  to fluctua ting dem a nd throughout the  da y.

It is  s ugges ted tha t a ll new boos te r s ta tions  a nd othe r critica l s ource  a nd s upply fa cilitie s  be  equipped with

ge ne ra tor tra ns fe r s witche s  to  a llow for continue d ope ra tion during powe r fa ilure s .

Th e  e xis tin g  s ys te m s  a re  s e rve d  e n tire ly b y g ro u n d wa te r we lls  p u m p in g  d ire c tly in to  th e  p re s s u rize d

wa te r s ys te m s  us ing  p re s s ure  con tro l.  As  a  de s ign  goa l,  the  g roundwa te r we lls  s ha ll p rovide  s u ffic ie n t

ca pa city to  m e e t the  pe a k da ily de m a nd (P DD) with the  la rge s t we ll out of s e rvice .

The  e xis ting we lls  we re  not ta ke n out of s e rvice  for de ta ile d ins pe ctions  s ince  s om e  proce dure s  inc luding

vide oing the  we ll ca s ing,  e xtra c ting the  pum p a nd m otor a s s e m blie s ,  a nd pum p te s ting  re quire  com ple te

we ll s hu tdowns . Th e s e  s h u td o wn s  a re  c u rre n tly n o t p o s s ib le  a s  th e  e xis t in g  c u s to m e rs  re ly o n  fu ll

p roduc tion  from  m os t o f the  e xis ting  a c tive  we lls .  It is  re com m e nde d  tha t the  conditions  o f the  e xis ting

we lls  be  reviewed in the  future  a fte r the  s ys tem s  a re  upgra ded with redunda nt s ource  ca pa city.

WestLand Resources, Inc. 2
Engineering and Environmental Consultants
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Northern Sunrise Water Company Demand Evaluation Criteria

This  e va lua tion re comme nds  combining wa te r fa cilitie s  into re giona l wa te r pla nts  whe re ve r pra ctica l.

The  incrementa l cost of oversizing facilities a t regional water plants typica lly requires less upfront capita l

than constructing numerous  sma lle r facilitie s . Ope ra tions  a nd ma inte na nce  ma y a lso be  re duce d by

focusing infrastructure  a t regiona l wa te r plants  ra the r than mainta ining severa l smalle r facilitie s  spread

over a  wide area.

The existing distribution piping systems will be  evaluated for looping and sized for acceptable  headlosses.

Design criteria  for each water system are  described herein and these  assumptions are  used to size  source

(well) capacity, storage volume, and booster sta tion pumping capacity.

WestLand Resources, Inc. 3
Engineering and Environmental Consultants
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DEMAND AND INFRASTRUCTURE PROJECTION SUMMARY

As a  project baseline , and for use  in future  planning, the  following are  provided to review water system

demands for the  purpose of future  infrastructure  sizing. These values are  based upon historical

calculations and data  in Southern Arizona.

DEMAND AND PEAKING FACTORS

Average daily per capita  water usage for equivalent dwelling units .. 125 GPCD

Average  number of persons per single-family dwelling unit... .2.5

Ratio of peak day to average day..... .2 .0

Ratio of peak hour to average day . .3.5

Instantaneous demands are  taken from ADEQ engineering Bulle tin #10, Appendix C, Table  3

SUPPLY

The criteria  for the  evaluation of supply projections to each individual service  area  is listed as follows:

Well capacity to meet PDD with the  la rgest well out of service  in a  system with multiple  wells .

Booster capacity to service  areas without e levated storage  shall meet instantaneous demand or PDD

plus tire  flow whichever is  grea te r.

Booste rs  sha ll be  equipped with hydropneumatic tanks and/or Variable  Frequency Drives (VFDs) to

dampen water system transients (water hammer) during pump cycling.

STORAGE

The criteria  for storage capacity requirements for the  water system is based upon the following:

Provide  storage  volume equal to a  minimum of 1.50 times the  ADD also known as ADPM.

ADD plus  fire  flow s tora ge  whe n fire  flow is  re quire d . S ince  the  e xis ting sys te ms  ha ve  not

historica lly provided fire  flow, it is  excluded from the  existing system ca lcula tions.

DISTRIBUTION SYSTEM

Pipeline design within the distribution system is based upon the following criteria:

System design and construction to meet AWWA and ADEQ requirements.

Transmission lines se rving PDD only sha ll be  designed for a  maximum ve locity of 5 fee t per second

(ft/se c) with a  minimum pre ssure  of 35 ps i. At no time  sha ll the  sys te m piping ha ve  a  ma ximum

velocity greater than 10 ft/sec or a  pressure less than 20 psi.

WestLand Resources, Inc. l
Engineering and Environmental Consultants
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Northern Sunrise Water Company Demand and Infrastructure Projection Summary

Maximum friction head loss for lines up to and including 8 inches in size  is to be  8 fee t per 1,000 fee t

or le ss . He a d loss  for line s  be twe e n 8 a nd 10 inche s  in s ize  is  to be  5 fe e t pe r 1,000 fe e t or le ss ,

according to pipe  size . Head loss for lines 12 inches and larger in size  is to be  4 feet per 1,000 feet or

less.

WestLand Resources, Inc. 2
Engineering and Environmental Consultants
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APPENDIX E

LOST AND
UNACCOUNTED FOR

WATER



» lSierra*

Sunset
Coronado Crys ta l Mustang

Gallons  Pumped 559,500 9,692,400 3,010,680 3,249,800
Gallons  Sold 415,098 6,457,088 2,367,753 2,352,170

Difference 144,402 3,235,312 642,927 897,630
Percent Lost and

Unaccounted Water

(%)
26 33 21 28

LOST AND UNACCOUNTED FOR WATER

The diffe rence  be tween the  quantity of water produced by the  system, and the  quantity of water metered

and sold to customers  is  des igna ted a s  los t or unaccounted. These  quantitie s  for the  Northe rn S unrise

systems for a representative month are summarized in Table 1.

Table 1. Lost and Unaccounted for Water (January 2007)

*1 Sierra Sunset figures are for May and June 2007 only
2 Coronado figures are for January through June 2007

Thes e  wa te r los s es  m a y be  due  to one  or s eve ra l rea s ons . S e rvice  connections  m a y be  unneute red or ha ve

ina ccura te  or unca libra te d m e te rs .  Unde te cte d le a ks  in  the  dis tribution s ys te m  a llow the  wa s ting of wa te r

u n t il th e  le a k is  re p a ire d . Ma in te n a n c e  a n d  flu s h in g  c a n  u s e  g re a t  q u a n tit ie s  o f u n m e te re d  wa te r.

Undocum m e nte d e xis ting  in te rconne c tions  be twe e n s ys te m s  m a y a llow wa te r produce s  in  one  s ys te m  to

be  cons um e d in  a nothe r,  which m a y be  una ccounte d for.  To re duce  the s e  los s e s ,  the  ne w owne rs hip  ha s

im plem ented a  progra m  to loca te  unm ete red s e rvices  a nd ins ta ll m e te rs .

WestLand Resources, Inc. 1
Engineering and Environmental Consultants
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APPENDIX F

SIERRA SUNSET
(STAND-ALQNE

SYSTEM)



Ca lc u la tion
Me th o d

Metered
Connections POpulation ADD

(ga l)

ADPM
(ga l)

ADD

(rpm)

PDD
(rpm)

PHD
(rpm)

Inst.
Demand
(rpm)

Based on
His torica l Da ta

28 110 24,544 36,815 17 34 60 74

Based on
Engineering

Criteria
28 70 8,750 13,125 6 12 21 74

SIERRA SUNSET (STAND-ALONE SYSTEM)

The Sierra Sunset system serves a  residential area with 28 known service connections. The overall service

a re a  cons is ts  of the  north ha lf of S e ction 18, a nd the  te rra in s lope s  ge ntly from the  southwe s t to the

northeast with e levations varying from about 4,330 to 4,385 fee t (ft). Water is supplied to the  system by a

pressure -controlled submers ible  we ll pump producing approxima te ly 22 rpm. The  wa te r plant includes

two bladde r tanks . Table  l provides  a  summary of the  exis ting infra s tructure  se rving the  S ie rra  S unse t

water system.

Table 1. Sierra Sunset Existing Infrastructure Summary

Storage Capacity | 0

Well (Source) Capacity | 22 rpm

Booster Capacity i n / A "

*1 The existing well acts as both source and booster capacity.

Table 2 provides a summary of the calculated water demands for the Sierra Sunset system operating as a

stand-alone water system.

Table 2. Sierra Sunset (Stand-alone) System Demand Calculation Summary

I
I

The  his torica l da ta  indica te s  gre a te r popula tion tha n is  ca lcula te d us ing s ta nda rd e ngine e ring crite ria . The

his torica l we ll s tum pa ge  is  a ls o  highe r tha n is  ca lcula te d us ing the  de s ign crite ria .  This  e xce s s  purnpa ge

m a y be  due  to a  pos s ible  inte rconnection with a n a dja cent wa te r s ys te rn(s ).

As a  s tand-a lone  system pe r the  crite ria  lis ted he re in, S ie rra  S unse t S ystem require s  a  we ll capable  of

producing a  minimum of 35 rpm, a  40,000 ga llon s tora ge  ta nk, a nd 75 rpm VFD boos te r s ta tion. The

exis ting 22 rpm may be  re -equipped to provide  35, the  required P DD. An additiona l 35 rpm we ll would

also be required to provide system redundancy if the water system remains a stand alone system.

Approxima te ly 1,000 ft of exis ting wa te r ma in will require  replacement ba sed upon fie ld obse rva tions

made during construction of individual meter connections to homes.

WestLand Resources, Inc. 1
Engineering and Environmental Consultants
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ACC
Requirements

ACC
Cos ts

WestLand
Calculated

Requirements

WestLand
Costs

WestLand
Proposal

Storage gal *I 30,000 $0 40,000 $50,000 $50,000
*2BOo Star 0 $0 75 $35,000 $35,000

Pipelines (l 0 $0 1,000 $50,000 $50,000
Wells (rpm) *3 0 $0 35 $10,000 $10,000
Fencing 1 $6,000 0 $0 $0
Electrica l 0 $0 0 $0 $0
Survey 1 $1 ,000 1 $3,500 $3,500
HP  Ta nk 0 $0 0 $0 $0
Mis cellaneous 1 $15,800 1 $5,000 $5,000
Engineering 0 0 1 $14,500 $14,500
S UB TO TAL $22,800 $168,000 $168,000
10% Contingencies $16,800 $16,800
TO TAL $22,800 $184,800 $184,800

Northern Sunrise Water Company Sierra Sunset (Stand-alone System)

Table 3 provides a summary of the ACC and WestLand recommendations.

Table 3. Sierra Sunset (Stand-alone) Infrastructure Requirement Summary

*1 Indicated in text but not included ACC cost summary.
*2 Required to integrate at grade storage into the existing system.
*3 Assumes existing well may be re-equipped to pump to at grade storage.

It  is important to note that the 30,000 gallons of storage ordered in  the text of the decision (Page

34-Line 7) is not quantified as a cost in the proposed capital improvements in Appendix A. Additionally,

the booster station required to pump from the 30,000 gallon storage tank into the system is not identified

as a project  cost  component ei ther .  The 1,000 ft .  pipeline replacement and service t ie~overs was

recommended based on field observations made after the ACC decision was filed.

Th e cost  pr ovided by WRI Con st r uct ion  in  Appen dix  B in dica te th a t  th e cur r en t  cost  for  th e

improvements recommended by the ACC including cost previously unaccounted for is $115,875 .

WestLand Resources, Inc. 2
Engineering and Environmental Consultants
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AP P ENDIX G

CORONADO
ESTATES

(STAND-ALQNE
SysTE1v1)



Ca lc u la tion
Me th o d

Metered
Connections

Popula tion
ADD

(ga l)

ADPM
(ga l)

ADD

(rpm)

PDD

(rpm)

P HD

(rp m )

Inst.
Demand

(rpm)

Based on
Historical Data

219 591 61,537 92,305 43 85 150 261

Based on
Engineering

Criteria
219 548 68,438 102,656 48 95 166 261

CORONADO ESTATES (STAND-ALONE SYSTEM)

The  Corona do Es ta te s  s ys te m ha s  219 me te re d conne ctions . The  s e rvice  a re a  is  re s ide ntia l a nd

encompasses most of the  south ha lf of Section 18 and a  portion of the  north ha lf of Section 19. The  area

slopes to the  northeast with e leva tions genera lly varying from 4,330 to 4,390 it Coronado is  supplied by

a  we ll with a  pre ssure -controlled submers ible  pump producing approxima te ly 40 rpm and pre ssurizing

the  sys te m via  a n a ge d 5,000 ga llon s te e l hydropne uma tic ta nk. Ta ble  1 provide s  a  summa ry of the

existing infrastructure .

Table 1. Coronado (Stand-alone) Existing Infrastructure Summary
Storage Capacity 0

Well (Source) Capacity 40 rpm
Booster Capacity n / A "

'1 The existing well acts as both source and booster capacity.

Table  2 provides  a  summary of the  ca lcula ted wa te r demands for the  Coronado system ope ra ting a s  a

stand-alone water system.

Table 2. Coronado Estates (Stand-alone) System Demand Calculation Summary

We stLa nd re comme nds  ca pa city improve me nts  for this  sys te m to provide  a  we ll source  producing a

minimum of 85 rpm, 90,000 ga llons of s torage , and a  300 rpm booste r s ta tion to accommodate  modest

growth.

The  a dditiona l we ll ca pa city ma y be  poss ible  with the  ins ta lla tion of a  ne w pump in the  e xis ting we ll

pending further analysis. A second well will a lso be  required for redundancy assuming Coronado remains

a  s ta nd-a lone  sys te m. All ne w we lls  will pump to the  ne w a t gra de  s tora ge  by re se rvoir le ve l control.

The  ne w boos te r will be  controlle d by pre s s ure  within  the  wa te r s ys te m , a nd will inc lude  a  VFD

pre-packaged pump sta tion.

The  ACC decision noted above  recommends storage  for this system of 100,000 ga llons and a  new 5,000

gallon hydropneumatic tank but did not include  cost for a  booster sta tion to pump from the  above  ground

s tora ge  into the  wa te r s ys te m. The  ACC a ls o re comme nds  ne w s ite  fe ncing, a  we ll me te r, a nd the

Wes tLand  Res ources , Inc. 1
Engineering and Environmental Consuftants
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ACC
Requirements

ACC
Cos ts

WestLand
Calculated

Requirements

WestLand
Costs

We s tLa n d
Propos a l

Storage (gal) 100,000 $100,000 90,000 s l20,000 $120,000
Boos te r rpm 0 $0 300 $45,000 $45,000
P ipe line s  1 0 $0 0 $0 $0
We lls  rp m 0 $7,500 85 $90,000 $90,000
Fencing 1 $6,000 1 $10,000 $10,000
Ele ctrica l 1 $10,000 1 $5,000 $5,000
Survey 1 $1,000 1 $5,000 $5,000
HP  Ta nk 1 $20,000 0 $0 $0
Misce llaneous 1 $4,300 1 $4,300 $4,300
Enginee ring 0 $0 1 $28,800 $28,800
S UBTOTAL $148,800 $308,100 $308,100
10% Contingencies $30,810 $30,810
TOTAL $148,800 $338,910 $338,910

Northern Sunrise Water Company Coronado Estates (Stand-alone System)

re p la ce me nt of the  e xis ting  e le c trica l pa ne l a nd  wiring  to  the  pump, with  which  We s tLa nd concurs  a nd

a lso re comme nds  a  ne w concre te  pa d a t the  we ll he a d.

Ta ble  3 provide s  a  s umma ry of the  ACC a nd We s tLa nd re comme nda tions .

Table 3. Coronado (Stand-alone) Infrastructure Requirement Summary

Appe ndix B shows  the  a djus te d cos t for the  ACC's  re comme nda tions  which is  $272,125 .

4

As  of J une  2007, the  te mpora ry boos te r pump a nd 15,000 ga llons  of s tora ge  ha d be e n ins ta lle d a nd we re

in s e rvice  in time  to me e t the  pote ntia l pe a k de ma nd months . The  boos te r ha s  a  ca pa city of 120 rpm, a nd

the  s tora ge  cons is ts  of thre e  8-foot dia me te r, 5,000 ga llon ta nks  inte rconne cte d. The s e  ta nks  a re  fille d by

a  2-inch  line  from the  e xis ting  we ll, which  is  now contro lle d  by the  wa te r le ve l in  the  ta nks . In  a ddition

to  p rovid ing  s to ra ge , the  ta nks  a c t a s  fo re ba y to  the  boos te r s upp lying  the  d is tribu tion  s ys te m via  the

e xis tin g  s te e l h yd ro p n e u rn a tic  p re s s u re  ta n k. Th e  c u rre n t im p ro ve m e n ts  h a ve  b e e n  in s ta lle d  to

te mpora rily s upple me nt the  ca pa city of the  s ys te m, a nd ca n be  re move d or re a s s igne d whe n pe rma ne nt

improve me nts  a re  cons tructe d.

WestLand Resources, Inc. 2
Engineering and Environmental Consultants
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APPENDIX H

4

0

COMBINED
SIERRA SUNSET

AND CORONAD()
WATER S YS TEMS



Sys tem
Na m e

Metered
Connections

Popula tion
ADD

(gal)

ADPM

(god)

ADD

(rpm)
PDD

(rpm)

PHD
(rpm )

Inst.
Demand

(god)
Sierra
Sunset

28 110 24,544 36,815 17 34 60 74

Coronado 219 591 61,537 92,305 43 85 150 261
To ta l 247 701 86,080 129,121 60 120 209 286

WestLand
Calculated

Requirements

WestLand
Costs

WestLand
Proposal

Storage (gal 130,000 $130,000 $130,000
Boos ter (rpm) 300 $45,000 $45,000
Pipelines  (If) *1 500 $50,000 $50,000
Wells  (rpm) 1 $90,000 $90,000
Fencing 1 $10,000 $10,000
Electrica l 1 $30,000 $30,000
Survey 1 $10,000 $10,000
HP Tank 0 $0 $0
Miscellaneous l $20,000 $20,000
S UBTO TAL $385,000 $385,000
25% Engineering and Contingencies $96,250 $96,250
TO TAL $481,250 $481,250

COMBINED SIERRA SUNSET AND CORONADO WATER SYSTEMS

An  a lte rn a tive  m e th o d o lo g y to  p ro vid e  s e rvic e  to  th e  e xis tin g  c u s to m e rs  m a y in c lu d e  c o m b in in g  th e

S ie rra  S uns e t a nd  Corona do  wa te r s ys te m s .  The  wa s te r s ys te m s  ra nge  from  4 ,330  to  4 ,390  it a nd  bo th

s ys tems  ma y be  s e rved by a  s ingle  pres s ure  zone .

Ta ble  1 provides  a  s um m a ry the  ca pa city requirem ents  of the  com bined s ys tem s .

Table 1. Combined Sierra Sunset and Coronado Water System Demand Calculations Summary per
Historical Data

The  com bined s tora ge , boos te r, a nd we ll requirem ents  a re  a pproxim a te ly 130,000 ga llons , 300 rpm , a nd
120 rpm  re s pe c tive ly.

Ta ble  2 provides  a  s um m a ry of the  cos t a s s ocia ted with the  com bined s ys tem  upgra des . It is  a s s um ed tha t
the  ne w fa cilitie s  will be  loca te d a t the  e xis ting Corona do wa te r pla nt.

Table 2 Combined Sierra Sunset and Coronado Water System Infrastructure
Requirement Summary

*1 Interconnect between Sierra Sunset and Coronado

Ta b le  2  in d ic a te s  th a t  th e re  is  a  m o d e s t  c o s t  s a vin g s  o f a p p ro xim a te ly $ 4 2 ,0 0 0  b y c o m b in in g  b o th

s ys te m s .  Th is  s a vings  is  ca lcu la te d  by s ub tra c ting  the  com bine d  cos t o f $481 ,250  in  Ta b le  2  from  the

s ta nd-a lone  cos t of $184,800 a nd $338,910 for the  S ie 1Ta  S uns e t a nd Corona do s ys te m s  in  Appe ndix F,

Ta ble  3  a nd Appe ndix G, Ta ble  3 ,  re s pe ctive ly.

WestLand Resources, Inc. 1
Engineering and Environmental Consultants
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APPENDIX I

COMBINED
SIERRA SUNSET,

CORONADO, AND
PROPOSED

BABOCOMARI
WATER S YS TEMS



System
Name

Metered
Connections

Popula tion
ADD

(ga l)

ADPM
(god)

ADD
(rpm )

PDD
(rpm )

P HD
(rpm )

Inst.
Demand

(god)
Sierra
Sunset

28 110 24,544 36,815 17 34 60 74

Coronado 219 591 61,537 92,305 43 85 150 261
Sub Total 247 701 86,080 129,121 60 120 209 286

Babocomari
Pha s e I'l

438 1,095 136,875 205,313 95 190 333 N/A
42 *3

To ta l 685 1,796 222,955 334,433 155 310 542 N/A

COMBINED SIERRA SUNSET, CORONADO, AND PROPOSED BABOCOMARI
WATER SYSTEMS

An a dditiona l a lte rna tive  would be  to combine  S ie rra  S uns e t, Corona do Es ta te s  a nd the  propos e d

Babocomari deve lopment. S e rvice  a rea  e leva tions  range  be tween the  three  a reas  from about 4,330 to

4,390 feet which is adequate for a  single pressure zone.

The  propose d Ba bocoma ri De ve lopme nt is  a dja ce nt to a nd south of the  Corona do wa te r sys te m. The

Babocomari property has been incorpora ted into the  Northern Sunrise  Wate r Company CC&N as part of

the  recent decis ion. The  buildout of Babocomari cons is ts  of approxima te ly 1,400 new re s identia l units

and about 260 acres of commercia l deve lopment adjacent to Highway 90. There  a re  existing wells  within

the  Babocomari Development that may be  used to provide  capacity to initia l development of Babocomari.

The s e  we lls  ma y re quire  a dditiona l e quipping or pe rmitting with the  Arizona  De pa rtme nt of Wa te r

Resources. 6

This section of the  report ana lyzes the  impact of inte rconnecting the  S ierra  Sunse t, Coronado, and future

Babocomari systems. The  inte rconnection will a llow for maste r planning of a  regiona l wa te r system with

centra lized facilitie s . P hase  I of the  Babocomari deve lopment is  e s tima ted to consis t of 438 re s identia l

units . Table  l provides a  demand summary for a  combined S ie rra  Sunse t, Coronado, and Phase  I of the

Babocomari water system.

Table l. Combined Sierra Sunset, Coronado, and Babocomari Phase I Water System Demand Calculation
Summary per Historical Data

*1 Engineering Criteria described above applied since historical data is not available for Babocomari

*2 Add 90,000 gallons to total ADD for fire flow for storage requirement

*3 Add 750 rpm to total FDD for fire flow for booster requirement

It is  our unde rs ta nding tha t Ba bocoma ri P ha se  I will ha ve  a  fire  flow re quire me nt of 750 rpm for two

hours which requires an additiona l 90,000 ga llons of s torage  for approximate ly 315,000 ga llon combined

system s torage  requirement (ADD plus  tire  flow). The  booste r requirement will a lso require  upsizing by

750 rpm for a  tota l of 1,060 ga rn (PDD plus fire  flow).

The  combined system will require  a  well system capable  of mee ting PDD (310 rpm) with the  la rgest we ll

out of service .

WestLand Resources, Inc. 1
Engineering and Environmental Consultants
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Babocomari Phase I
Stand Alone System

Babocomari Phase I,
SierraSunset, and

Coronado Combined

Babocomari Buildout All
Phases, Sierra Sunset, and

Coronado Combined 1

Storage (gal) 230,000 315,000 930,000*1

Storage Cost $230,000 $275,000 $760,000*2
Boos ter (rpm) 940 1,060 2,500
Booster Cost $80,000 $90,000 $100,000
W e lls  rp m 190 310 (3) 350'3
Well Cos t $90,000 $90,000 $270,000
Site Work and Fencing Cos t $40,000 $40,000 $50,000*4
Site Appurtenances $15,000 $20,000 $25,000*5

Interconnect from Coronado
to Babocomari (If)

1,200 1,200 1,200

Interconnect Cost $72,000 $72,000 $72,000
S UBTO TAL $527,000 $587,000 $1,277,000

25% Engineering and
Contingencies

$131,750 $146,750 $319,250

TOTAL $658,750 $733,750 $1,596,250

Northern Sunrise Water Company Sierra, Sunset, Coronado and Proposed Babocomari Water Systems

At le a s t two  ne w in te rconne c ts  a re  re qu ire d  to  com bine  the  th re e  wa te r s ys te m s ,  with  one  in te rconne c t

be twe e n  S ie rra  S uns e t a nd  Corona do  a nd  the  o the r be twe e n  Corona do  a nd  Ba bocom a ri.  The  loca tions

a nd s ize s  of the  propos e d in te rconne cts  m a y re quire  a dditiona l a na lys is  a nd a re  pa rtly de pe nda nt on  the

fina l loca tions  of re giona l fa c ilitie s .  P ropos e d inte rconne ct loca tions  a re  provide d in  Figure  2 .

Ta ble  2 indica te s  the  a dditiona l cos t to include  the  S ie rra  S uns e t a nd Corona do infra s tructure  a t a  regiona l

wa te r p la nt in  Ba bocom a ri will be  $ l65,00(),  the  d iffe re nce  be twe e n Ba bocom a ri P ha s e  I s ta nd-a lone  a nd

Ba bocom a ri P ha s e  I,  S ie rra  S uns e t,  a nd  Corona do com bine d p lus  the  cos t of the  in te rconne c t (inc luding

e ng ine e ring  a nd  con tinge nc ie s ). W e s tLa n d  e s t im a te s  th e  c o s t  o f c o m b in in g  th e  S ie rra  S u n s e t  a n d

Corona do s ys tem s  to be  $481,250 a s  s een in Appendix H, Ta ble  2.

Table 2. Combined Sierra Sunset, Coronado, Babocomari Phase I, and Buildout of Babocomari
Infrastructure Requirement Summary

'A Assumes approximately 1,380 buildout units plus 262 acres of commercial @ 750 gallons per acre day (glad) plus 1,500 rpm commercial fire

flow (2 hour duration). Also includes Coronado and Sierra Sunset combined ADD.

*2 Assumes steel gravel base ring

'3 Assumes 500' wells

*4 Includes chain link fence and auto-dialer

's Includes concrete work, electrical connections, and site piping

For e s tim a tion  purpos e s ,  it a ppe a rs  tha t the  e xis ting  cus tom e rs  with in  the  S ie rra  S uns e t a nd  Corona do

s ys te m s  m a y s a ve  a pproxim a te ly $280,000 in infra s tructure  cos t if the y pa rtic ipa te  in the  cons truction of a

re giona l wa te r fa cility, which include s  the  cos t of a n inte rconne ct be twe e n Corona do a nd S ie rra  S uns e t.

The  Ba bocom a ri De ve lopm e nt As s oc ia tion  ha s  a gre e d  to  pa rtic ipa te  in  th is  re g iona l fa c ility a s  ind ica te d

in  Ap p e n d ix M.

WestLand Resources, Inc. 2
Engineering and Environmental Consultants
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APPENDIX J

CRYSTAL
(STAND-ALONE

SYSTEM)



Calculation
Method

Metered
Connections

Popu la tion ADD

(gal)

ADPM
(ga l)

ADD

(rpm)

PDD
(rpm )

PHD

(rpm)

Inst.
Demand

(rpm)
Based on

Historical Data 67 175 15,358 23,038 21 37 127

Based on
Engineering

Criteria
67 168 20,938 31,406 1 5 29 51 127

CRYSTAL (STAND-ALONE SYSTEM)

The  Crysta l sys tem is  in pa rts  of S ection 12, 14, and 15, of Township 20 S  Range  19 East and has  67

se rvice  connections  in a  re s identia l a rea . Based on utility loca tion in fonna tion provided by the  wa te r

compa ny, it a ppe a rs  tha t portions  of this  wa te r sys te ms  infra s tructure  a re  not loca te d within the  ne w

CC&N. The C C &N area  should be  expanded to include  a ll water infrastructure . The ground slopes from

southwe s t to northe a s t with e le va tions  va rying from a bout 4,410 to 4,450 ft. Wa te r is  supplie d to the

system by a  well with a  pressure-controlled pump producing approximate ly 40 rpm and pressurizing the

system through a  1,000 ga llon hydropneurna tic tank. The  s ite  was recently upda ted and improvements

inc lude d the  ins ta lla tion  of a  re furbis he d hydropne um a tic  ta nk a nd a  ne w s odium  hypochlorite

disinfection system.

Ta ble  1 provide s  a  s um m a ry of the  e xis ting infra s tructure .

5 4

Table 1. Crystal Existing Infrastructure Summary

Storage Capacity 0

Well (Source) Capacity 40 rpm

Booster Capacity n / A "

*1 The existing well acts as both source and booster capacity.

Table 2 provides a  summary of the calculated water demands for the Crystal system operating as a  stand-

alone water system.

Table 2. Crystal (Stand-alone) Demand Calculation Summary

Based upon the  historica l data  presented in Table  2, the  Crysta l System operating as a  stand-alone water

system will require  the  minimum insta lla tion of a  new 20 rpm well for redundancy, 30,000 ga llon storage

tank sized for modest growth, and 130 rpm VFD booster sta tion.

Ta b le  3  c o m p a re s  th e s e  re q u ire m e n ts  with  th o s e  in  th e  ACC De c is io n .  Th e  d e c is io n  d id  n o t in c lu d e

boos te r pum ping fa cilitie s  to lift wa te r from  the  propos e d 60,000 ga llon s tora ge  ta nk into s ys te m  pre s s ure .

Appe ndix B a dds  the  re quire d  boos te r s ta tion  cos ts  with  curre nt cons truc tion  cos ts  for the  ACC's  de s ign

intent. S a id cos t is  e s tim a ted to be  $250,250.

WestLand Resources, Inc. 1
Engineering and Environmental Consultants
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ACC
Requirements

ACC
Cos ts

WestLand
Calculated

Requirements

WestLand
Costs

We s tLa n d
Propos a l

Storage (gal) 60,000 $80,000 30,000 $40,000 $40,000
Boos ter (rpm) 0 $0 130 $35,000 $35,000
Pipelines  (If) 0 $0 0 $0 $0
Wells  (rpm) 1 $32,500 20 $15,000 $15,000
Fencing 1 $6,000 1 $0 $0
Electrica l 1 $10,000 0 $0 $0
Survey I $1 ,000 I $2,500 $2,500
HP  Ta nk 1 $20,000 0 $0 $0
Mis c. 0 $4,300 1 $5,000 $5,000
Engineering 0 $0 1 $25,000 $25,000
S UBTO TAL $153,800 $122,500 $122,500
10% Contingencies $12,250 $12,250
TO TAL $153,800 $134,750 $134,750

Northern Sunrise Water Company Crystal (Stand-alone System)

Ta ble  3 provide s  a  s um m a ry of the  ACC a nd Wes tLa nd recom m enda tions .

Table 3. Crystal (Stand-alone) Infrastructure Requirement Summary

of

1 . . . .
i Assumes re-equxp exlstmg well with new pump and motor to pump to at grade storage rather than system pressure.

WestLand Resources, Ire. 2
Engineering and Environmental Consultants
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Calculation
Method

Metered
Connections

Popula tion
ADD

(gal)

ADPM
(gal)

ADD

(rpm)

PDD
(rpm)

PHD
(rpm)

Inst.
Demand

(rpm)

Ba s ed on
His torica l Da ta 72 189 17,006 25,509 12 24 41 133

Based 011
Engineering

Crite ria
72 180 22,500 33,750 16 31 55 133

MUSTANG (STAND-ALONE SYSTEM)

The  Mustang system has 72 se rvice  connections in a  residentia l a rea  occupying part of the  north ha lf of

S e ction 14. P ortions  of this  wa te r sys te ms  infra s tructure  do not a ppe a r to be  loca te d within the  ne w

CC&N ba se d on informa tion provide d by the  wa te r compa ny, a nd ma y re quire  a  modifica tion to the

CC&N bounda ry. The  a re a  s lope s  from the  we s t to e a s t with e le va tions  va rying from a bout 4,445 to

4,495 ft.  The  Mus ta ng s ys te m  is  s upplie d  by a  we ll with  a  pre s s ure -controlle d  pum p produc ing

a pproxima te ly 95 rpm a nd pre ssurizing the  sys te m through a  5,000 ga llon s te e l hydropne uma tic ta nk

which appears  to be  in poor condition. During a  s ite  vis it in March 2007 by WestLand, the  absence  of a

pressure  re lie f va lve  on this  tank was noted and insta lla tion of the  same  was s trongly recommended as

soon as practica l as  a  sa fe ty measure . The  Mustang se rvice  a rea  a lso includes with an in-equipped well

not currently in service . Table  1 provides a  summary of the  Mustang system existing infrastructure .

Table 1. Mustang Stand-alone Existing Infrastructure Summary
Storage Capacity I 0

Well (Source) Capacity 95 rpm

Booster Capacity | n / A "

~I The existing well acts as both source and booster capacity.

Ta ble  2 provide s  a  suxmna ry of the  his toric a nd ca lcula te d wa te r de ma nds  for the  Mus ta ng sys te m

operating as a stand-alone water system.

Table 2. Mustang (Stand-alone) System Demand Calculation Summary

Based upon the  above  crite ria  the  exis ting Mustang wa te r sys tem will require  a  minimum 25 rpm we ll,

30,000 gallon storage  tank, and 140 rpm VFD booster sta tion.

Ta ble  3 provide s  a n infra s tructure  re quire me nt summa ry for the  Mus ta ng wa te r sys te m. Appe ndix B

shows the  current va lue  of the  ACC's  de s ign concept to be  $250,875. It should be  noted tha t the  ACC

Decision did not a lloca te  costs  for booste r pumping facilitie s  to convey flows form the  proposed s torage

tarN to system pressure.

WestLand Resources, Inc. 1
Engineering and Environmental Consultants
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ACC
Requirem ents

ACC
Cos ts

WestLax1d
Calculated

ReqUirements

WestLand
Costs

We s tLa n d
Propos a l

Storage (gal) 60,000 $80,000 30,000 $50,000 $50,000
Booster (rpm) 0 $0 140 $35,000 $35,000
Pipelines  (If) 0 $0 0 $0 $0
Wells  (rpm) 1 $32,500 25 $20,000 $20,000
Fencing 1 $6,000 1 $10,000 $10,000
Electrical 1 $10,000 1 $5,000 $5,000
S urvey 1 $2,000 1 $3,000 $3,000
HP  Ta nk 1 $20,000 0 $0 $0
Mis c . 1 $4,300 0 $5,000 $5,000
Engineering 0 $0 1 $21,000 $21 ,000
S UB TO TAL $154,800 $149,900 $149,000
10% Contingencies $14,900 $14,900
TO TAL $154,800 $163,900 $163,900

Northern Sunrise Water Company Mustang (Stand-a/one System)

Table 3. Mustang (Stand-alone) Infrastructure Requirement Summary

WestLand Resources, Inc. 2
Engineering and Environmental Consultants
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APPENDIX L
4

o

CRYSTAL AND
MUSTANG

COMBINED
SYSTEMS



System
Name

Metered
Connections

Popula tion
ADD

(gal)

ADPM

(god)

ADD

(rpm)

PDD
(rpm)

PHD

(rpm )

Inst.
Demand

(cPd)
Crystal 67 175 15,358 23,038 11 21 14 127

Mus ta ng 72 189 17,006 25,509 12 24 41 133
To ta l 139 364 32,365 48,547 22 45 56 200

WestLand
Calculated

Requirements

WestLand
Costs

WestLand
Proposal

Storage (gal) 60,000 $80,000 $80,000
Boos ter (rpm) 300 $45,000 $45,000
Pipelines  (If) 1,000 $50,000 $50,000
we lls  (rpm ) 50 $20,000 $20,000
Fencing I $10,000 $10,000
Electrica l I $20,000 $20,000
Survey I $5,000 $5,000
HP  Ta nk 0 $0 $0
Miscellaneous I $10,000 $10,000
S UBTO TAL $272,000 $272,000
25% Engineering and Contingencies $68,000 $68,000
TO TAL $340,000 $340,000

CRYSTAL AND MUSTANG COMBINED SYSTEMS

The Crystal and Mustang water system areas are  located adjacent to each other and the combined service

a re a s  ra nge  in e le va tion from a bout 4,410 to 4,500 fe e t. It is  our unde rs ta nding the se  sys te ms  ma y

a lready be  inte rconnected. If they a re  not currently connected, WestLand recommends inte rconnecting

these  systems and combining capacity improvements. Combining systems a llows merging recommended

capacity improvements, like ly a t e ither the  existing Mustang or Crysta l well site .

Ta ble  1 provides  a  s um m a ry of the  com bined wa te r dem a nds .

Table 1. Combined Crystal and Mustang Water Systems per Historical Data

Ba se d upon the  da ta  pre se nte d in Ta ble  1, a nd mode s t growth proje ctions , We stLa nd re comme nds  a

minimum of 60,000 ga llons of storage  and 300 rpm booster sta tion. The  existing well system is sufficient

to me e t P DD with e ithe r we ll out of se rvice , but will ne e d to be  re -e quippe d to pump to a n a t-gra de

storage  re se rvoir. Table  2 provides  a  summary of WestLand recommenda tions  for this  scena rio which

was not analyzed by the  ACC.

Table 2. Combined Crystal and Mustang Systems Infrastructure Requirement
Summary

Ta ble  2 indica te s  tha t com bining the  s ys te m s  cre a te s  a dditiona l re dunda ncy a nd is  e s tim a te d to ha ve  le s s

cos t (e xcluding continge ncie s ) tha n the  ACC's  origina l proje ctions  for the  two s ta nd a lone  s ys te m s .

Wes tLand Res ources , Inc. 1
Engineering and Environmental Consultants

Q:\]obs\1400's\l428.0l\norLhem surmise water report 071807.doc



APPENDIX M

BABOCOMARI
DEVELOPMENT

ASSOCIATION
INTENT TO

CONTRIBUTE



BABOCOIVIARI DEVELOPMENT ASSOCIATION
2160 E. FRY BOULEVARD, Surry 200

SIERRA VisTA, AZ 85635
PHONE: 520.266.2929

FAx: 520.439.9399
EMAIL: SHADETREECONSULTING@COX.NET

Algonquin Water Services, L.L.C.
Attention: Matt Garlics
12725 w. Indian School Road, Suite 101
Avondale, AZ 85323

July 13, 2007

Re: Intent to Contribute

Dear Mr. Garlics:

The Babocomari Development Association (BDA) accepts your proposal and pledges to
contribute monies towards the design and construction of the water facility located on lands
within the Babocomari that shall be sufficient to meet the needs of Babocomari Developers
and the Northern Sunrise Water Company Sierra Sunset and Coronado Estates water
systems.

This intent to contribute shall be codified per a Joint Development Agreement to be
constructed within the next 30 days.

Please do not hesitate to contact me if you have any questions at 520.834.7907.

__ an

Sincerely,

L

Dave Stephenson
President
Babocomari Development Association
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S OUTHERN S UNRIS E WAT E R C O MP ANY
INF R AS TR UC TUR E  E VALUATIO N

leSouthern Sunrise  Water Company

Fro m : WestLand Resources, Inc.

Date: July 18, 2007

P roje c t No ; 1428.03 A 8000

INFRASTRUCTURE EVALUATION COST SUMMARY

This  report is  provided to assess  the  exis ting wate r infrastructure  needs for the  Southern Sunrise  Wate r

Compa ny, which is  compris e d of thre e  forme rly-s e pa ra te  wa te r compa nie s  south of S ie rra  Vis ta  in

Cochise  County, Arizona . The  forme r compa ny na me s  we re  Mira cle  Va lle y, Cochise  a nd Horse shoe

Ranch. The service  areas are  located in Sections 5, 8, and 17 of Township 23 South, Range 21 East, and

Section 31 of Township 23 South, Range 22 East, as shown in Figures l through 3.

The  Arizona  Corpora tion Commission (ACC) issued Decis ion Number 68826, docke ted J une  29, 2006,

which gra nte d control of the s e  s ys te ms  to the  S outhe rn S unris e  Wa te r Compa ny (a  wholly owne d

subs idia ry of Algonquin Wa te r S e rvice s , LLC) to ope ra te  a s  one  e ntity, pe nding sa le  of the  a sse ts  to

Southern Sunrise . The decision included recommendations for the  capita l improvements required to .bring

the  s ys te ms  to a n a de qua te  le ve l of s e rvice . The  infra s tructure  propos e d he re in is  ba s e d upon a n

engineering review of the  existing system and is recommended in lieu of those  improvements proposed in

Decis ion 68826.

The  origina l system upgrades and associa ted costs as proposed by the  ACC are  provided in Appendix A.

These  costs have  been reviewed by WRI Construction Company (a  wholly owned subsidiary of Westland

Resources) and updated and adjusted for design intent and to reflect current construction costs and can be

seen in Appendix B.

Each water system design concept is  eva lua ted in de ta il in the  Appendices. The  following table  provides

a  summa ry of the  cos ts  provide d in the  Appe ndice s . The  ACC-re connne nde d improve me nts  for the

Cochise  and Horse shoe  Ranch sys tems a re  specific to the  three  individua l wa te r plant s ite s , while  the

Westland ana lysis  considered the  two inte rconnected systems toge ther and proposes integra ting system

integrating system improvements. Table  1 summarizes sa id costs.

WestLand Resources, Inc. 1
Engineering and Environmental Consultants
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i

i

Acc
Decision

Costs

WRI Cost
Qpinions for
ACC Design

Concept'
(Appendix B)

WetLand
Proposed

Infrastructure
Cggfgl

Mira cle  Va lley $197,800 $271,055 $275,770
Cochise  Naranja $63,300 $180,665
Cochise J axel $8,000 $14,950
Horseshoe Ranch $52,800 $112,355
Cochise, Jaxel 8; Horseshoe Ranch combined $413,000
To ta l $321,900 $579,025 $688,770

Southern Sunrise Water Company Infrastructure Evaluation

Table 1. Southern Sunrise Water Company Infrastructure Upgrades Summary of Costs

l . .
Excludes 10% contlngencnes.

The costs included with the  improvements recommended in the  ACC Decision are  less than the  projected

costs  pe r WRI Construction. The  upda ted cos ts  a lso add 15% for enginee ring des ign. The  cos ts  of the

improvements  proposed in this  ana lys is  re flect a  comple te  des ign and include  enginee ring in the  tota l.

The  revised ACC cost and the  WestLand cost for Miracle  Va lley a re  approxima te ly the  same , while  the

Westland cost for the  combined Cochise  and Horseshoe  Ranch improvements is  grea ter than the  revised

ACC cos ts . The  incre a se d cos ts  a t Cochise  a nd Horse shoe  Ra nch a re  prima rily re la te d to a dditiona l

source  capacity requirements and for substantia l e lectrica l upgrades. The  tota l cost for the  recommended

improvement for the Southern Sunrise  system is currently estimated to be $688,770.

LIST OF FIGURES
(follow text)

Figure  1. Southern Sunrise  Water Company
Figure 2. Cochise  and Horseshoe Ranch Water Systems
Figure  3. Miracle  Va lley Wate r Systems
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Ap p e n d ix D
Ap p e n d ix E
Ap p e n d ix F
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Ap p e n d ix J

ACC P ropos e d Ca pita l Im prove m e nts
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Im prove m e nts
De m a nd Eva lua tion  Crite ria
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APPENDIX C

DEMAND
EVALUATION

CRITERIA



Ye a r J a n . Fe b . Mar. April May J une J u ly Aug. S ept. Oct. Nov. Dec. To ta ls

2005 3.33 2.91 3.72 5.03 4.75 7.05 6.63 4.33 4.96 4.94 4.78 3.65 56.09

2006 3.59 3.99 3.88 5.67 6.46 6.78 6.67 4.51 4.25 4.08 4.59 4.58 59.06

Avg. 3.46 3.45 3.80 5.35 5.60 6.91 6.65 4.42 4.61 4.51 4.69 4.12 57.57

DEMAND EVALUATION CRITERIA

The  utility provided system specific wa te r production da ta  for winte r months  for use  in eva lua ting each

system. The  limited da ta  is  not sufficient to estimate  peak demands during the  warmer summer months.

The  adjacent Bella  Vista  South water syste ln's  2005 and 2006 data  was used to approximate  the  peaking

factors  for the se  individua l wa te r sys tems. Table  l provides  a  summary of the  Be lla  Vis ta  S outh wa te r

system pumped data.

Table 1. Bella Vista South Water Pun page 2005-2006 (in million gallons)

The  average  demand for Be lla  Vista  South for 2005 and 2006 is  approximate ly 57.6 million ga llons pe r

ye a r a nd a n a ve ra ge  monthly de ma nd of 4.8 million ga llons  pe r month. The  pe a ling fa ctor from the

lowest demand month (February) to the  ca lcula ted average  monthly demand is  approximate ly 1.4. The

pe a king fa c tor for the  ca lcula te d a ve ra ge  m onthly de m a nd to the  pe a k de m a nd m onth of J uly is

approximately 1.5. These  peaking factors have been applied to the  winter demands provided by the  utility

to e s tima te  the  S outhe rn S unrise  sys tem's  ave rage  day demands (ADD) and ave rage  day peak month

(ADPM) demands as described below.

System specific we ll production da ta  for December 2006, J anuary 2007, and March 2007 were  used to

ca lcula te  an ADD by increas ing the  ave rage  day demand for these  months  by 1.4 to account for lower

wa te r use  during the  provided winte r months  which is  typica l for this  a rea . The  ave rage  day demands

ha ve  be e n multiplie d by 1.5 to ca lcula te  a n Ave ra ge  Da y P e a k Month de ma nd. Ta ble  2 provide s  a

summa ry of the  we ll production da ta  a nd the  ca lcula te d ADD. We lls  in the  Cochise  se rvice  a re a ,

including J ane l, produce  a ll wa te r for both the  Cochise  and Horseshoe  Ranch sys tems, so the  da ta  for

these two systems is combined in this table.

WestLand Resources, Inc. 1
Engineering and Environmental Consultants
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System
Name

December
2006 Water

Pumped
(gallons)

January
2007 Water

Pumped
(gallons)

March
2007 Water

Pumped
(gallons)

Estimated
Winter

Average
Day

Demand
(gallons)

Estimated
Average

Day

(ADD)
Demand
(gallons)

Estimated
Average

Day Peak
Mo n th

(ADPM)
Demand
(gallons)

Miracle Valley 1,406,700 1,687,800 1,628,000 50,780 71,091 106,637

Cochise
(including Janel)
and Horseshoe

Ra nch

3,828,100 3,635,700 3,914,000 122,343 171,280 256,920

System
Name

Service
Connections Popu la tion

Miracle Valley 268 795

Cochise
(Including Jaxel\

387 1,080

Horseshoe Ranch 197 630

Tota ls 852 2,505

Southern Sunrise Water Company Demand Evaluation Criteria

Table  2. Dem and Calcula tions  Us ing  His toric  Well Us e  Data

Service area population and connection data were also provided by the water company for the existing

systems and are surnrnarized in Table 3.

Table 3. Service Connections and Population

Arizona  De pa rtm e nt o f Environm e nta l Q ua lity (ADEQ ) ru le s  fo r public  wa te r s ys te m  ca pa c ity a re  ba s e d

on  Arizona  Adm in is tra tive  Code ,  Title  18 ,  Cha p te r 5 ,  Artic le  5 ,  Min im um  De s ign  Crite ria ,  (AAC Rl8~5~

502-509), a nd s ta te  tha t m inim um  s tora ge  requirem ents  s ha ll be  equa l to a ve ra ge  da ily dem a nd during the

p e a k m o n th  o f th e  ye a r . Th e  m in im u m  s to ra g e  c a p a c ity fo r  a  m u lt ip le -we ll s ys te m  th a t  s e rve s  a

re s ide n tia l popu la tion  o r a  s choo l m a y be  re duce d  by the  a m ount o f the  to ta l da ily p roduc tion  ca pa c ity

m inus  the  production from  the  la rge s t producing we ll.

Future facilities will be designed to convey well water to forebay storage tanks. Pumping wells into

adequately sized forebay storage tanks allows for longer well pump run times. This reduces pump cycling

which is better mechanically for the well pump and motor assembly. Water is thence pumped out of the

reservoirs to the pressurized distribution systems using booster stations equipped with multiple pumps

sized to accommodate various flow rates during fluctuating demand throughout the day.

It is suggested that all new booster stations and other critical source and supply facilities be equipped with

backup electrical facilities of a motor-generator unit and transfer switches to allow for continued water

supply operation during power failures.

WestLand Resources, Inc. 2
Engineering and Environmental Consultants
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Southern Sunrise Water Company Demand Evaluation Criteria

The  existing systems a re  se rved entire ly by groundwater wells . As a  design goa l, the  groundwater wells

shall provide  sufficient capacity to meet the  peak daily demand (PDD), with the  largest well out of service

in multiple  well systems.

The existing wells were  not taken out of service  for de ta iled inspections since  some procedures including

videoing the  well casing, extracting the  pump and motor assemblies, and pump testing require  comple te

we ll shutdowns . The se  shutdowns  a re  curre ntly not poss ible  a s  the  e xis ting cus tome rs  re ly on full

production from most of the  exis ting active  we lls . It is  recommended tha t the  conditions  of the  exis ting

wells be reviewed in the future after the systems are upgraded with redundant source capacity.

This  e va lua tion re comme nds  combining wa te r fa cilitie s  into re giona l wa te r pla nts  whe re ve r pra ctica l.

The  incrementa l cost of oversizing facilities a t regional water plants typica lly requires less upfront capita l

than constructing numerous  sma lle r facilitie s . Ope ra tions  a nd ma inte na nce  ma y a lso be  re duce d by

focusing infrastructure  a t regiona l wa te r plants  ra the r than mainta ining severa l smalle r facilitie s  spread

over a  wide area.

The existing distribution piping systems will be  evaluated for looping and sized for acceptable  headlosses.

Design criteria  for each water system are  described herein and these  assumptions are  used to size  source

(well) capacity, storage volume, and booster sta tion pumping capacity.

Portions of existing infrastructure  appear to be  loca ted outside  of the  CC&N boundary as seen in Figures

2 and 3. The  CC&N boundary should be  modified to include  a ll the  wa te r company's  infra s tructure  and

customers served.

WestLand Resources, Inc. 3
Engineering and Environmental Consultants
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DEMAND AND INFRASTRUCTURE PROJECTION SUMMARY

As a  project baseline , and for use  in future  planning, the  following are  provided to review water system

demands for the  purpose of future  infrastructure  sizing. These values are  based on historical calculations

and data  in Southern Arizona.

DEMAND AND PEAKING FACTORS

•

e

•

•

•

Average daily per capita  water usage for equivalent dwelling units .. 125 GPCD

Average  number of persons per single-family dwelling unit... .2.5

Ratio of peak day to average day.. .2.0

Ratio of peak hour to average day .. .3.5

Instantaneous demands are  taken from ADEQ Engineering Bulle tin #10, Appendix C, Table  3.

SUPPLY

The criteria  for the  evaluation of supply projections to each individual service  area  are  listed as follows:

Well capacity to meet PDD with the  la rgest well out of service  in a  system with multiple  wells .

Booster capacity to service  areas without e levated storage  shall meet instantaneous demand or PDD

plus fire  flow whichever is  grea te r.

Booste rs  sha ll be  equipped with hydropneumatic tanks and/or Variable  Frequency Drives  (VFDs) to

dampen water system transients (water hammer) during pump cycling.

STORAGE

The criteria  for storage capacity requirements for the  water system are  based upon the following:

Provide  storage  volume equal to a  minimum of 1.50 times the  ADD also known as ADPM.

S ince  the s e  s ys te ms  ha ve  not his torica lly provide d fire  flow, it is  a s s ume d fire  flow will not be

required.

•

DISTRIBUTION SYSTEM

Pipeline design within the distribution system is based upon the following criteria:

C

System design and construction to meet AWWA and ADEQ requirements.

Transmission lines se rving PDD only sha ll be  designed for a  maximum ve locity of 5 fee t per second

(ft/se c) with a  minimum pre ssure  of 35 ps i. At no time  sha ll the  sys te m piping ha ve  a  ma ximum

velocity greater than 10 ft/sec or a  pressure less than 20 psi.

Maximum friction head loss for lines up to and including 8 inches in size  is  to be  8 fee t per 1,000 fee t

or le ss . He a d loss  for line s  be twe e n 8 a nd 10 inche s  in s ize  is  to be  5 fe e t pe r 1,000 fe e t or le ss ,

according to pipe  size . Head loss for lines 12 inches and larger in size  is to be  4 feet per 1,000 feet or

less.

WestLand Resources, Inc. 1
Engineering and Environmental Consultants
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LOST AND
UNACCOUNTED FOR

WATER



Mira cle
Valley

Cochise (Including
Jaxel) /

Horseshoe Ranch
Gallons  Pumped 10,996,063 29,880,060

Gallons  Sold 10,590,451 23,079,020
Difference 405,612 6,801,040

Percent Lost and
Unaccounted Water

(%) 4 23

LOST AND UNACCOUNTED FOR WATER

The diffe rence  be tween the  quantity of water produced by the  system, and the  quantity of water metered

and sold to customers  is  des igna ted a s  los t or unaccounted. These  quantitie s  for the  S outhe rn S unrise

systems for a recent representative period are summarized in Table 1.

Table 1. Lost and Unaccounted for Water (December 2006 to June 2007)

The s e  wa te r los s e s  m a y be  due  to  one  or m ore  of the  fo llowing re a s ons .  S om e  s e rvice  conne c tions  m a y

be  unm e te re d  o r ha ve  ina ccura te  o r unca lib ra te d  m e te rs . Unde te c te d  le a ks  in  the  d is tribu tion  s ys te m

a llow the  wa s ting  of wa te r until the  le a k is  re pa ire d .  Ma in te na nce  a nd  m a in  flus h ing  ca n  us e  s ubs ta n tia l

qua ntitie s  of unm e te re d wa te r.  To re duce  the s e  los s e s ,  the  ne w owne rs hip ha s  im ple m e nte d a  progra m  to

loca te  unm ete red s e rvices  a nd ins ta ll m e te rs .

Wes tLand  Res ources , Inc. 1
Engineering and Environmental Consultants
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Calculation
Method

Metered
Connections

Popu la tion
ADD

(gal)

ADPM

(ga l)

ADD

(rpm )
PDD

(rpm )
PHD
(rpm)

Inst.
Demand

(rpm)

Ba s ed on
His torica l Da ta

268 795 71,091 106,637 49 99 173 296

Ba s ed on
Engineering

Crite ria
268 670 83,750 125,625 87 174 305 296

MIRACLE VALLEY WATER SYSTEM

The  Mira cle  Va lle y s ys te m  (Figure  3) e ncom pa s s e s  a pproxim a te ly the  s outh ha lf of S e ction 3  l,  Towns hip

23 S outh ,  Ra nge  22 Ea s t,  in  a  rura l a re a  a bout 15  m ile s  s outhe a s t of S ie rra  Vis ta .  The  a re a  s lope s  e a s t

towa rd  the  S a n  P e dro  Rive r a nd  e le va tions  va ry by a bout 80  fe e t,  ra ng ing  from  4290  to  4370  fe e t.  Th is

a re a  s e rve s  a pproxim a te ly 268  s e rvice  conne c tions .  A s ing le  160  rpm  we ll s upplie s  the  s ys te m  d ire c tly

a nd is  pre s s ure  contro lle d  via  a  5 ,000  ga llon  hydropne um a tic  ta nk.  The re  is  a  s e cond we ll conne c te d  to

the  s ys te m  a t a  s e pa ra te  s ite  re fe rre d  to  a s  the  Mc La in  s ite .  Th is  s ite  is  loc a te d  in  the  Mira c le  Va lle y

s e rvice  a re a  a nd  ha s  h is to rica lly on ly be e n  us e d  a s  a  ba ck-up  we ll.  Ta b le  I p rovide s  a  s um m a ry o f the

e xis ting infra s truc ture  a t the  Mira c le  Va lle y s ite .

Table 1. Miracle Valley Existing Infrastructure Summary

Storage Capacity (gallons) I 0

Well (source) Capacity (rpm) I 160

Booster Capacity (rpm) 0

The  fo llowing  ta b le  p rovide s  a  s um m a ry o f the  ca lcu la te d  wa te r de m a nds  fo r the  Mira c le  Va lle y wa te r

s ys tem.

Table 2. Miracle Valley System Demand Calculation Summary

I

Ba s e d upon the  de ma nds  ca lcula te d in Ta ble  2, this  s ys te m will re quire  a  we ll s ys te m ca pa ble  of

producing a  minimum of 100 rpm with the  la rge s t we ll out of se rvice , a  re se rvoir with a  minimum of

107,000 gallons of storage , and a  300 rpm booster sta tion. WestLand recommends upsizing the  reservoir

to 150,000 gallons and the pump sta tion to 350 rpm to accommodate  modest future  growth.

The  recommended upgrades  will include  re -equipping the  exis ting we ll pump to convey wa te r to an a t-

gra de  fore ba y s tora ge  re se rvoir. We ll ope ra tion will be  controlle d by the  wa te r le ve l in the  re se rvoir.

Other improvements  include  s ite  fencing, a  mete r and sampling tap a t the  we ll, rebuilding the  e lectrica l

system, s ite  fencing and a  prope rty survey. The  exis ting we ll will a lso require  a  new sanita ry sea l, new

meter, and well sampling tap.

WestLand Resources, Inc. 1
Engineering and Environmental Consultants
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ACC
Requirem ents

AC C
Cos ts

WestLand
Calculated

Requirements

WestLand
Costs

We s tLa n d
Propos a l

Storage (gal) 150,000 $150,000 150,000 3150,000 $150,000
Boos te r (rpm 1 $5,000 350 $45,000 $45,000
P ipe line s  If) 0 $0 0 $0 $0
Wells  (rpm 0 $0 1*' $20,000 $20,000
Fencing 1 $6,000 l $6,000 $6,000
Electrica l 1 $10,000 1 $10,000 $10,000
Survey 1 $2,000 l $4,000 $4,000
HP  Ta nk 1 $20,000 0 $0 $0
Miscellaneous 1 $4,800 1 $4,800 $4,800
Engineering 0 $0 1 $23,000 $23,000
Subtotal $197,800 $262,800 $262,800
10% Contingencies $26,280 $26,280
TO TAL $197,800 $289,080 $289,080

Southern Sunrise Water Company Miracle Valley Water System

Table 3. Miracle Valley System Infrastructure Requirement Summary

*I Assumes existing McLain well can be re-equipped topump to the system to meet PDD

Appe ndix B include s  a djus te d cos t opinions  for thos e  im prove m e nts  s ugge s te d by the  ACC. The  a djus te d

cos t for s a id im prove m e nts  including 25% for e ngine e ring a nd continge ncie s  is  $294,625.

I

I

r

WestLand Resources, Inc. 2
Engineering and Environmental Consultants
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APPENDIX G

CocHisE AND
HORSESHOE RANCH

DEMAND
CALCULATIONS

I



Calculation
Method

Metered
Connections

Popula tion
ADD

(gal)

ADPM
(321)

ADD

(rpm)

PDD

(rpm)

PHD
(rpm )

Ilise.
Demand
(rpm)

Based on
His torica l Da ta

584 1,710 171,280 256,920 119 238 416 S17

Based on
Engineering

Crite ria
584 1,460 182,500 273,750 127 253 444 517

COCHISE AND HORSESHOE RANCH DEMAND CALCULATIONS

Th e  Co c h is e  a n d  Ho rs e s h o e  Ra n c h  wa te r s ys te m s  a re  lo c a te d  a d ja c e n t to  e a c h  o th e r a n d  a ll s o u rc e

c a p a c ity is  s u p p lie d  b y we lls  with in  th e  Co c h is e  s e rvic e  a re a . W e ll wa te r  is  p u m p e d  to  th e  e xis t in g

Na ra nja  re s e rvoir (Cochis e  s e rvice  a re a ) whe re  it is  dis tribute d to the  Cochis e  s ys te m  a nd tra ns fe rre d to a

s tora ge  re s e rvoir in  the  Hors e s hoe  Ra nch s e rvice  a re a .  The  Na ra nja  re s e rvoir s ite  inc lude s  one  boos te r

s ta tion de dica te d to  s e rving the  Cochis e  s ys te m  a nd a nothe r boos te r s ta tion tra ns fe rring we ll wa te r to  the

Ho rs e s h o e  R a n c h  s to ra g e  re s e rvo ir  via  a  4 -in c h  tra n s m is s io n  m a in . Th e  s to ra g e  re s e rvo ir  s ite  in

Hors e s hoe  Ra nch includes  a  boos te r s ta tion tha t pum ps  wa te r from  the  Hors e s hoe  re s e rvoir into the  wa te r

dis tribution s ys tem . Ta ble  1 s um m a rize s  the  ca lcula ted dem a nds  for Cochis e  a nd Hors e s hoe  Ra nch.

Table 1. Cochise and Horseshoe Ranch Combined System Demand Calculation Summary

WestLand Resources, Inc. 1
Engineering and Environmental Consultants
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COCHISE WATER SYSTEM

The Cochise  se rvice  a rea  (Figure  3) encompasses 1.5 square  miles in Sections 5 and 8 of Township 23

South, Range 21 East. The area slopes northeast and surface elevations range from about 4,550 feet in the

northeast comer of Section 5 to about 4,700 feet in the  southwest portion of the  area . The south boundary

of the  a rea  is  Hereford Road, and across this  road is  the  Horseshoe  Ranch wate r system. The  ava ilable

da ta  indica te  tha t the re  a re  387 exis ting cus tomers  in the  Cochise  wa te r sys tem. The  Cochise  sys tem

currently opera tes as two pressure  zones which are  referred to as the  Naranja  and Jaxel pressure  zones.

Closed va lves  in the  dis tribution ma ins  sepa ra te  the  J axe l and Naranja  pre ssure  zones . Both pressure

zones  a re  connected via  a  pressure  reducing va lve  which a llows for transfe r of wa te r from the  Naranja

Zone to the  lower Janel Zone.

G

The Cochise  system is supplied by wells a t two sites, referred to as the  Naranja  and Janel water plants for

the  roads  on which they a re  s itua ted. The  Na ranja  wa te r plant includes  a  170,000 ga llon we lded s tee l

reservoir, and four wells . Three  Naranja  s ite  wells  a re  presently active  and have  a  combined capacity of

a pproxima te ly 174 rpm. Ca pa city to the  Na ra nja  pre ssure  zone  is  conve ye d via  a  two-pump boos te r

s ta tion which is  pre ssure  controlled via  a  5,000 ga llon hydropneumatic tank. The  e s tima ted highwa te r

e le va tion (HW) of the  Na ra nja  pre ssure  zone  is  4,790 ft. Ta ble  l provide s  a  summa ry of the  e xis ting

infrastructure  a t the  Naranja  site .

Table 1. Cochise .... Naranja Existing Infrastructure Summary

Storage Capacity (gallons) . 170,000

Well (source) Capacity (rpm) 174

Booster Capacity (rpm) 280 (estimated)

As previously sta ted, the  Naranja  site  includes two transfer pumps which convey water to the  Horseshoe

Ranch system. The se  tra ns fe r pumps  a re  curre ntly pre s sure  controlle d a nd do not ha ve  a ny surge

protection.

The  Jaxe l site  is  about ha lf a  mile  northeast of the  Naranja  site  and 80 fee t lower in e leva tion. The  Jaxe l

site  includes a  well with a  capacity of about 25 rpm, a  5,000 gallon reservoir, a  small booster pump, and a

1,000 gallon hydropneumatic tank.

Table 2 provides a  summary of the existing infrastructure at the Jaxel water plant.

Table 2. Cochise - Janel Existing Infrastructure Summary

Storage Capacity (gallons) I 10,000

Well (source) Capacity (rpm) 25

Booster Capacity (rpm) 25 (estimated)

WestLand Resources, Inc. 1
Engineering and Environmental Consultants
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HORSESHOE RANCH WATER SYSTEM

The Horseshoe Ranch service area encompasses areas in the northwest quarter of Section 17 of Township

23 South, Range  21 East, and has 197 service  connections in severa l residentia l subdivisions. The  area

slopes to the  northeast and e levations vary by 80 fee t across the  service  area , from about 4,720 to 4,800

fe e t. As  pre vious ly s ta te d, source  wa te r for this  sys te m is  supplie d by the  Cochise  Na ra nja  tra ns fe r

booster station and conveyed to the Horseshoe reservoir via a  4-inch transmission main.

Infra s truc ture  for this  s ys te m  cons is ts  of two s te e l re s e rvoir ta rd<s  with a  com bine d ca pa city of

approximately 10,000 gallons, two booster pumps, and a  3,000 gallon hydropneumatic tank. The facilities

a re  s itua te d on a  sma ll lot which include s  a  1,000 squa re  ft concre te  block s tora ge  building. Ta ble  l

provides a  summary of the existing facilities a t the Horseshoe site .

Table 1. Horseshoe Ranch Existing Infrastructure Summary

Storage Capacity (gallons)
Well (source) Capacity (rpm)
Booster Capacity (rpm)

10,000
0

150 (estimated)

WestLand Resources, Inc.
1Engineering and Environmental Consultants
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COMBINED COCHISE AND HORSESHOE RANCH IMPROVEMENTS

De m a nd ca lcula tions  in Appe ndix G, Ta ble  l provide  the  re quire d ca pa citie s  for the  Cochis e  a nd

Horseshoe  Ranch systems toge the r a s  this  is  an integra l sys tem due  to the  combined wa te r production

fa cilitie s . This  sys te m will re quire  we lls  ca pa ble  of producing a  minimum of 227 rpm with the  la rge s t

well out of service  and a  minimum 245,000 ga llons of storage . S ince  both water systems require  booster

s ta tions  to pum p from  fore ba y s tora ge  ta nks  to the  dis tribution s ys te m , e a ch s ys te m  will re quire

individua l booste rs  designed to mee t the  instantaneous demand for each system. The  Booste r s ta tions

will be  VFD pre-packaged units controlled by pressure  in the  distribution system.

The  exis ting system we ll production is  approxima te ly 200 rpm from the  three  Naranja  we lls  and one  a t

the  Jaxel water plant. Well pump controls will be  designed to a llow for opera tion based on reservoir water

leve l. WestLand ca lcula ted a  minimum well capacity requirement of 227 rpm with the  la rgest we ll out of

se rvice . The  la rge s t e xis ting we ll produce s  a pproxima te ly 70 rpm. Assuming this  la rge s t we ll out of

s e rvice s  re s ults  in 157 rpm a va ila ble  we ll ca pa city, 70 rpm le s s  tha n the  minimum re quire me nt of

227 rpm. It is  a ssume d the  a dditiona l 70 rpm we ll ca pa city ca n be  conve ye d from a n e xis ting priva te

well adjacent to the  Naranja  site .

The calcula ted storage requirement of 245,000 gallons is 70,000 gallons greater than the  185,000 gallons

curre ntly a va ila ble  in the  sys te m. Due  to the  limite d spa ce  a t the  e xis ting wa te r pla nts  a nd fina ncia l

constra ints  of this  project, additiona l s torage  is  not recommended assuming the  multiple  we ll system is

mainta ined and able  to susta in modest growth. A minimum of 70,000 ga llons of storage  is  recommended

if above ground storage is required in the future .

Boos te r ca pa city will be  sa tis fie d with the  a ddition of two 350 rpm boos te r s ta tions , one  e a ch a t the

Horse shoe  Ra nch a nd Na ra nja  wa te r pla nts . The  spe cifie d boos te r ca pa city me e ts  the  ins ta nta ne ous

demand of each system and will accommodate some increased future demands.

The  ACC de cis ion re comme nds  othe r improve me nts  not re la te d to ca pa city including boos te r pa ds ,

pre s s ure  s e ns ors ,  te le m e try a nd controls ,  fe nc ing, e le c trica l upgra de s ,  a nd s ite  im prove m e nts .

Replacement of the  existing Horseshoe  hydropneumatic tank per the  ACC recommenda tions will not be

re quire d s ince  the  re comme nde d VFD boos te r s ta tions  will be  e quippe d with bla dde r ta nks . The  ACC

also recommended an inte rconnection with the  Be lla  Vista  Wate r System to the  south of the  Horseshoe

water system. This interconnection is expected to be  completed in the  sumner of 2007.

Appendix B shows adjusted cost opinions for the  J ane ll, Naranja  and Horseshoe  s ite s . The  project tota l

using the  adjusted costs and infrastructure  assumptions a re  estimated to be  $307,750 which includes the

cost of design and construction of the  interconnect main to Bella  Vista . WestLand's estimated project cost

for the  combined improvements is  $454,300, as indica ted in Table  1, and includes the  inte rconnect. The

a dditiona l cos ts  a re  a ssocia te d ma inly with upgra ding the  e xis ting source  re quire me nts  including the

acquisition and insta lla tion of a  new production well a long with substantia l e lectrica l upgrades.

WestLand Resources, Inc. 1
Engineering and Environmental Consultants
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